Algebra are investigated. Some examples as well as application are discussed as well.
Introduction
In fuzzy logic, the basic theory of connective AND ( ∧ ), OR ( ∨ ), NOT ( ¬ ) are often modeled as (strong negations, t-norm, and t-conorms). An important notion in fuzzy set theory is that of t-norm ( ) T , t-conorms ( ) S and strong negations ( ) C N that are used to define a generalized intersection, union and negation of fuzzy sets (see [5] and [6] ). Implication and co-implication functions play an important notion in fuzzy logic, approximate reasoning, fuzzy control, intuitionistic fuzzy logic and approximate reasoning of expert system (see ([1] , [2] , [3] , [4] , [7] , [8] , and [9] ). The notion of t-norm and t-conorm turned out to be basic tools for probabilistic metric spaces (see [10] an [11] ), but also in several other parts and have found diverse applications in the theory of fuzzy sets, fuzzy decision making, in models of certain many-valued logics or in multivariate statistical analysis. (see [12] , [13] , and [10] ).
Preliminaries
The logic connectives like negation ¬ is interpreted by a strong negation, conjunction ∧ by a triangular norm and disjunction ∨ by triangular conorm. [14] 
Triangular Norm and Triangular conorm
The conjunction ∧ in fuzzy logic , it is often modeled as follows: 
Proposition 2.1. [10]
A mapping S is a triangular conorm iff there exists a triangular norm
The standard examples of t-norm and dual t-conorms are stated in the following:
For other family of t-norm (not needed here) we refer the reader to [12] for instance. ( ) ( )
A negation function is strict , iff:
A strict negation function is strong or volutive , iff:
A negation function is weak, iff N is not strong.
Example 2.1. [15]
The strong negation
Definition 2.4. [13]
Let be a t-norm T and S be a t-conorm. A mapping
are called the natural negation of T and , S respectively.
( ) , T Ν Co-Implication
This section will be devoted to introduce the concept of ( , )
T N co − implication. The relation between classical logic and fuzzy logic as well as some examples are also discussed . 
( ) ( )
The set of all fuzzy implications is denoted by . FI In classical logic, the main two ways to defining an implication 憭  in Boolean lattice
The ( ) , S N implication and residual implication is generalization of these material implications to fuzzy logic.
Definition 3.2. [18] A mapping
there exist a fuzzy negation N and a t-conorm S such that
Definition 3.3. [18]
Let T a left-continuous t-norm. Then, the residual implication or R-implication derived form T is given by 1:
The set of all fuzzy co −implication is denoted by . 
Co FI
is a fuzzy negation.
The following properties are generalization of fuzzy implication and fuzzy co −implication from classical logic. 
Co-implication are extensions of the Boolean co-implication ⇐ ( p q ⇐ meaning that p is not necessary for q ). (see [20] ) Proposition 3.1. The operator 憭 ⇐ ( material co-implication ) is generated by Boolean negation 憭 ¬ and conjunction 憭 :
T N co-implication is generalization of this material co-implication to fuzzy logic. In the following table we can see the truth table for 
Residual Fuzzy Co-Implication in Dual Heyting
Heyting algebra logic is the system on Heyting algebras and Brouweriaun algebras. 
S
We now list the residual co-implication associated to the standard left-continuous t-norms previously introduced.
Applying the above concepts to the standard t-norms we obtain the following interesting results.
(1) Residuum of the Maximum t-conorm
otherwise. ( ) 
T N Co-Implication and Residual Co-implication Properties
In this section we introduce some properties for ( , ) T N co-implication and residual co-implication. 
The proof is complete.
Proposition below states how a ( , )
S N implications gives rise to a fuzzy ( , ) T N co-implication and vice-versa. 
